Exposure to DNA is insufficient for in vitro transgenesis of live bovine sperm and embryos.
Transgenic mammals have been produced using sperm as vectors for exogenous DNA (sperm-mediated gene transfer (SMGT)) in combination with artificial insemination. Our study evaluated whether SMGT could also be achieved in combination with IVF to efficiently produce transgenic bovine embryos. We assessed binding and uptake of fluorescently labelled plasmids into sperm in the presence of different concentrations of dimethyl sulphoxide or lipofectamine. Live motile sperm displayed a characteristic punctuate fluorescence pattern across their entire surface, while uniform postacrosomal fluorescence was only apparent in dead sperm. Association with sperm or lipofection reagent protected exogenous DNA from DNase I digestion. Following IVF, presence and expression of episomal and non-episomal green fluorescent protein (GFP)-reporter plasmids was monitored in oocytes and embryos. We found no evidence of intracellular plasmid uptake and none of the resulting zygotes (n=96) and blastocysts were GFP positive by fluorescence microscopy or genomic PCR (n=751). When individual zona-free oocytes were matured, fertilised and continuously cultured in the presence of episomal reporter plasmids until the blastocyst stage, most embryos (38/68=56%) were associated with the exogenous DNA. Using anti-GFP immunocytochemistry (n=48) or GFP fluorescence (n=94), no GFP expression was detected in blastocysts. By contrast, ICSI resulted in 18% of embryos expressing the GFP reporter. In summary, exposure to DNA was an inefficient technique to produce transgenic bovine sperm or blastocysts in vitro.